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In a previous report (3) dealing with a group of patients sensi-
tive to arsenicals, an opinion was expressed that liver extract is a
useful therapeutic agent in some cases suffering from manifesta-
tions due to intolerance to arsenicals. An impression was also
gained that liver extract injections may be of some value in pre-
venting or ameliorating some signs or symptoms due to intoler-
ance to arsenicals. In order to confirm or refute these state-
ments, it was decided that further and more extensive study of
this problem was indicated. We also felt that it would be advis-
able to combine the further study of cases intolerant to arsenicals,
with the investigation of the value of liver extract as a therapeutic
or prophylactic agent in cases intolerant to radiation, to heavy
metals, or other medications given parenterally.
One hundred and seven patients were studied. Among these
were eight patients who were included in the previous investiga-
tion, and who continued to be treated, on and off, with the help
of liver extract. There were fifty patients from the Skin and
'Read at the annual meeting of the Society for Investigative Dermatology
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Cancer Unit (forty-nine from the service of Dr. Fred Wise and
one from the service of Dr. Eugene Traub, referred by Dr. An-
drew Franks), twenty-three patients from the Metropolitan Hos-
pital (twenty-one from the service of Dr. Frederick Dearborn
and two from the service of Dr. Van Aistyne Cornell), twenty-
nine patients from the authors' private practice, one patient from
the arthritis clinic of the New York Post-Graduate Hospital
(service of Dr. Edward Hartung), three patients studied and
treated by Dr. Phyllis Kerr, one patient studied and treated by
Dr. I. Astrachan. There were forty-six males and sixty-one
females. The maximum age was seventy-one, the minimum age
was one month.
Sixty patients were intolerant to arsenicals or gave a history
of intolerance to arsenicals in the past, nineteen patients were
intolerant to bismuth or gave a history of intolerance to bismuth
in the past, one patient was intolerant to mercury, one to gold,
one to tartar emetic and fuadin, and five patients were intolerant
to radiation. The remaining patients presented some complicat-
ing therapeutic problems, such as blood dyscrasias, high icterus
indices, etc.
Liver extract5 was used in some cases as a prophylactic remedy,
in others as a therapeutic agent to ameliorate aftereffects of
existing intolerance to arsenicals. The third group comprised
cases in which no intolerance to any drug was established at
present; these patients, however, either because of past history
or because of some systemic disturbances presented potential
treatment problems. And liver extract was given in these cases
as a prophylactic or a therapeutic agent.
THE VALUE OF LIVER EXTRACT THERAPY IN THE PREVENTION OF
INTOLERANCE TO ARSENICALS OR HEAVY METALS
Fifty-three patients were studied. Because of the results of
the first investigation, which indicated that liver extract has no
In ninety-two patients out of one hundred and seven, the liver extract of
Parke, Davis and Co. was employed; in regards to the minimum effective dosage
each cc. contains about 1 unit U.S.P. (each 2 cc. when administered intramuscu-
larly gives results comparable to 200—250 grams of raw liver administered orally).
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value in preventing recurrence of exfoliative dermatitis, these
cases were not included in our present investigation. Different
forms and varieties of intolerance to drugs were studied: twenty-
seven cases with gastro-intestinal disturbances, two with nitritoid
crises, nine cases of pruritus without visible skin manifestations,
ten cases of erythema with or without scaling, three cases with
pains in the joints, two cases of nephritis or albuminuria. These
patients underwent a physical examination including a complete
blood count, icterus index test and a urine test, as soon as the
characteristic manifestation of intolerance was noticed. The next
procedure and the methods of using liver as a prophylactic meas-
ure depended on the laboratory findings, the kind of reaction and
the general condition of the patient. Four methods were used.
In the first group (16 cases) as soon as the condition of the patient
permitted, the injection of the offending drug (in the same or
smaller dosage) was repeated the next week or later. At this
time, however, the injection of the drug was preceded (by 15—30
minutes) by an intramuscular injection of liver extract (1—4 cc.).
If the symptoms of intolerance reappeared after this treatment
and were as pronounced as previously, the drug in question was
dropped completely or discontinued temporarily. If the symp-
toms of intolerance were ameliorated or absent after this treat-
ment, the offending drug (increased dosage) was readministered
the next week, preceded by a liver extract injections. In this
manner a full course of the arsenical (or bismuth) would be given
(dosage gradually increased) preceded each time by liver extract
injection. After a rest period the drug in question was renewed,
first with, and later without, the help of liver (if the intolerance
disappeared).
Patients treated by the second method (25 cases) were those
in whom the first method of administration of prophylactic liver
extract injections did not ameliorate the intolerance to the drug,
or those patients in whom the manifestations of intolerance were
so pronounced, that the offending drug was discontinued tem-
porarily. All these patients were treated first with a preparatory
course of liver extract injections (2—15 injections) given 1—3 times
a week. Then, on the completion of this course of liver, the drug
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in question was readministered and given in the same way as in
the first group—each time preceded by a liver extract injection.
The third group comprised five cases. These patients received
on the average two injections of liver extract each week in
addition to the liver extract injection given before drug-
administration.
The fourth group comprised seven cases. The method used
in this group was a combination of the second and third methods.
The patients received a preparatory course of liver extract injec-
tions first, then the offending drug was readministered and given
once a week; the patients, however, received not one but several
prophylactic liver injections each week.
DEFINITION OF "IMPROVED" AND "SOME IMPROVEMENT"
In order to avoid misunderstandings we feel that definition of
the terms used is important. Improved cases were those in which
the intolerance disappeared or was ameliorated sufficiently to
allow us to continue the use of the offending drug in the same
dosage or even in gradually increased dosages. "Some Improve-
ment" means the changes either in those cases in which the
intolerance was ameliorated very slightly, or in those cases in
which the amelioration of the intolerance lasted only a short time.
The patient then became sensitive again to the offending drug.
The total results of the investigation of the value of liver extract
in the prevention of intolerance to arsenicals, or heavy metals
are given in Tables 1, 2, 3, 4, 5, 6, 7. The percentages of im-
proved cases are given in Table 5. It will be seen that following
prophylactic liver therapy, twenty-eight out of fifty-two cases,
or fifty-three per cent, showed a lessening of intolerance.
THE RELATIONSHIP OF THE RESULTS TO THE DOSAGE OF THE DRUGS
(WHEN ADMINISTERED) (SEE TABLE 5)
In most cases the dosage of the drug given when liver therapy
was instituted, was exactly the same as when the drug was pre-
viously given alone, and was the same dose which apparently had
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been followed by the signs or symptoms of intolerance. In nine-
teen cases, however, it was considered safer to readminister the
offending drug (arsenical or heavy metal) with a smaller dose at
the start, and gradually to increase the dosage, until it was often
even larger than that at which the signs of intolerance had pre-
viously appeared. The percentage of improved cases was larger
among those in which the readministered drug was begun with
a smaller dosage (63 per cent) than among the cases in which
the readministered drug was begun with the same dosage (48
per cent) (Table 5).
TEE RELATIONSHIP OF THE RESULTS TO THE METHODS OF
ADMINISTRATION OF LIVER EXTRACT INJECTIONS
(SEE TABLE 6)
All our patients received injections of liver extract about 15—30
minutes preceding the administration of the drug. Some of the
patients received additional injections of liver either in the form
of a preparatory course of liver given previous to the renewal
of the offending drug (method 2) or in the form of additional liver
injections given once or several times a week (method 3). In
other cases both methods were combined (method 4). The re-
sults obtained in this group were the best (71 per cent of the
patients improved). The lowest percentage of improved cases
was among those which received only one liver injection weekly,
preceding the administration of the arsenical or heavy metal.
In other words, the best results were obtained in cases in which
most liver injections were given. The influence of the number
of liver injections given on the results obtained in the prevention
of intolerance to arsenicals is illustrated by cases P. M. and S. J.
(see Table 1). In the first case when the liver extract was ad-
ministered by the first method, the result obtained was "some
improvement." However, when the liver extract was given by
the second method, a marked improvement was obtained. In
the second case, when the liver was given by the first method the
result obtained was "unimproved" but when liver extract was
given by the third method, the result obtained was "improved."
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TABLE 1
The value of liver in the prevention of manifeetatione of intolerance to arsenicals
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M. P. Maph. Nausea, vomiting, ane- 2 wIre. Same Yes Improved
rnia
N. 0. Silver- Headache, nausea, 5 days Same Yes 8 Some Ito-
salvar. weakness, pain in the prove-
chest ment
H. T. Maph. Nausea, vomiting 8 moe. Smaller Yes 2 Improved
P. M. Maph. Weakness, nausea 5 moe. Smaller Yes 2 Unim-
proved
P. M. Maph. Headache, vomiting, I wk. Smaller Yes 3 Some ito-
fainting prove-
ment
F. D. Maph. Pruritus (erythema 2 wks. Smaller Yes 2 Improved
nodosum?) headache
R. A. Bismars. Erythema lasting 2 1 wk. Same Yes Improved
days
P. V. Maph. Increase in icterus index 8 wks. Smaller Yes 2 3 Improved
C. K. Maph. Urticaria 1 wk. Same Yes Some im-
prove-
ment
S. M. Silver- Nausea, fever, head- 4 wks. Smaller Yea 2 2 Improved
salvar. ache
S. M. Neoarsph. Nitritoid 18 moB. Same Yes 2 Unim-
proved
R. J. Maph. Nausea, chills 21 moe. Smaller Yes 10 Unim-
proved
S. A. Trypars, Nitritoid 1 wk. Smaller Yes Unim-
proved
S. J. Bismars. Headache, fever, vomit- 1 wk. Same Yes Unim.
ing proved
S. 3. Maph. Headache, fever, vomit- 11 days Smaller Yes 2 Improved
log
R. W. Maph. Headache, nausea, 2 wIre. Same Yes 2 Improved
dizziness
L. H. Maph. Headache, nausea 2 mos. Same Yes 5 Improved
H. E. Maph. Headache, pain in 3 wks. Same Yes 2 Improvedjoints
G. L. Maph. Dizziness, nausea 8 moe. Same Yes 9 Unim-
proved
M. F. Maph. Nausea, vomiting 21 moe. Same Yes 3 Improved
K. G. Maph. Pruritus, headache 2 wIre. Same Yes 2 Improved
N. G. Maph. Nausea, gastric pains 4 moe. Smaller Yes 2 Improved
M. M. Maph Weakness nausea 3 wks. Smaller Yes 2 Improved
V. M. Maph. Nausea, vomiting 31 yrs. Same Yes ImprovedP. 5. Maph. Headache, chills 1 wk. Same Yes Some im-
prove-
ment
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TABLE 1—Conciuded
ARSENICAL SIGNS O INTOLERANCE
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B. G.
T. A.
H. C.
I). B.
M. L.
A. E.
L. M.
V. C.
G. C.
E. J.
0. M.
C. R.
Maph.
Neoarsph.
Maph.
Maph.
Maph.
Ma,h.
Maph.
Maph.
Maph.
Maph.
Maph.
Neoarsph.
Maph.
Headache, chills
Pains in the bones,
chills, fever
Vomiting, nausea
Pruritus, urticarla
Headache
Pruritus
Pruritus
Pruritus, weakness
Pruritus
Headaches
Pruritus
Urticaria, nausea,
vomiting
Pruritus, headache
18 wks.
10 wks.
8 wka.
1 wk.
1 wk.
2 wks.
6 mos.
1 wk.
10 days
3 wks.
4 wks.
8 wks.
3 mos.
Same
Same
Same
Same
Smaller
Same
Same
Same
Smaller
Same
Smaller
Same
Smaller
Yes
Ye8
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
3
2
10
15
8
2
2
2
2
6
Improved
Unim-
proved
Unim-
proved
Unim-
proved
Improved
Unim-
proved
Improved
Unim-
proved
Improved
Improved
Improved
Unim-
proved
Improved
SUBDIVISION OF CASES ACCORDING TO THE "TIME FACTOR"
(SEE TABLE 7)
Because of the well known fact that hypersensitivity in any
case, to any drug, may spontaneously decrease and even disappear
entirely, we felt it would be advisable to investigate the relation-
ship between the "time factor" and the apparent diminution of
intolerance in the cases following liver therapy.
Under the term "time factor" we understand the period of time
which elapsed from the moment the symptoms of intolerance
appeared up to the moment the same drug was readministered,
preceded by liver injections (provided the manifestations of in-
tolerance had subsided sufficiently to permit the readministering
of the drug).
The cases were divided into three groups with "time factors"
of: 1) one—two weeks; 2) three—ten weeks; 3) more than ten
weeks. There was very little difference in the percentage of Un-
416 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
improved cases among all these groups, but the first group with
the shortest "time factor" (1—2 weeks) presented the smallest
percentage of improved cases (36 per cent). Quite unexpectedly
the percentage of improved cases was higher in the second group
(time factor three—ten weeks) than in the third group with the
longest time factor (more than ten weeks). In trying to explain
these paradoxical results, we should remember that other factors,
such as the degree and kind of intolerance, the number of liver
injections given, and the methods of administration of liver ex-
tract have to be taken into consideration in evaluating the results
obtained. On the basis of our analysis (see Table 7) we believe
that when the time factor was three weeks and longer the time
factor had very little influence on the results of preventive liver
administration.
THE VALUE OF LIVER EXTRACT IN THE PREVENTION OF VARIOUS
TYPES OF INTOLERANCE TO ARSENICALS OR HEAVY METALS
(SEE TABLES 3 AND 4)
Liver extract was more beneficial in cases intolerant to arseni-
cals (improvement 58 per cent) than in cases intolerant to heavy
metals (improvement only 40 per cent) (see Table 5). Regard-
less of this fact, we feel that in order to facilitate matters, while
discussing various forms of intolerance, we should discuss both
groups together.
(a) Gastro-intestinal disturbances
This group included twenty-seven cases (twenty-two treated
with arsenicals, four with bismuth, one with tartar emetic and
fuadin). These patients developed immediately after or within
twenty-four hours, one or several of the following symptoms:
nausea, vomiting, headache, marked weakness, dizziness, fainting
spells, chills, fever lasting from one to several hours, gastric pains,
liver disturbances. Some of these patients presented definite
signs of blood dyscrasias. Patients intolerant to arsenicals
showed improvement in fourteen out of twenty-two cases or 63
per cent, while patients intolerant to heavy metals showed im-
provement in two out of seven cases or 40 per cenLt. The follow-
lug case history is cited as an example.
LIVER EXTRACT IN CASES INTOLERANT TO ARSENICALS 417
P. S.—complained of headaches, nausea, chills or pains in the epigastric region
after each injection of 15 mgm. of mapharsen. The next week she received the
same dosage of mapharsen preceded by liver extract. There were no after-
effects. Several injections of mapharsen (15 mgm.) preceded by liver extract
TABLE 2
The value of liver in the prevention of manifestations of intolerance to heavy
metals
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M. S. lodobis. Nervousness, pains Same Yes Improved
N. S. Biamuth Pruritus, erythema 12 mos. Same Yes Unim-
proved
C. K. Bismuth Urticaria 1 wk. Same Yea Some im-
prove-
ment
S. P. Bismuth Stomatitis, loss in 15 wks. Smaller Yes 15 Some im-
weight, sibuminuria prove-
ment
W. W. Bismuth Weakness 6 mos. Same Yes Some im-
prove-
ment
I). M. Bismuth Erythema, scaling, I wk. Smaller Yes Unim-
pruritus proved
D. M. Bismuth Erythema, scaling, 9 wks. Smaller Yes 2 12 Improved
pruritus
H. C. Bismuth Pruritus 4 wks. Same Yes 2 12 Uthm-
proved
H. H. Bismuth Vomiting 10 wks. Same Yes 10 Unim-
proved
H. H. Bismuth Vomiting 10 mos. Same Yes 24 Improved
S. J. Bismuth Headache, feeling of 6 wke. Same Yes 12 Improved
fullness
J. C. lodobis. Pruritus, weakness 2 wks. Same Yes 2 Improved
K. C. Bismuth Erythemz, scaling, 2 wks. Same Yes 2 Some im-
pruritus prove-
ment
T. H. Esidrone Nephritie, hematuria 3 wks. Same Yes 1 5 Improved
W. C. Fuadin or Nausea, anemia 2 wks. Smaller Yes 2 4 Some un-
tartar prove-
emetic ment
were given without any disturbances. When, however, the dosage was increased
to 20 mgm., the patient felt nauseous regardless of the liver extract injection.
The mapharsen was discontinued and a course of liver extract injections given
(10 injections). Following that, a course of mapharsen (up to 20 mgm.) was in-
stituted, each injection preceded by a liver extract injection. The patient
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TABLE 3
The value of liver extract in the prevention of manifestations of intolerance to
arsenicals (analysis of table 1)
SiGuS OF INTOLERANCE UROVED PROVEMENT
Gastro-intestinal disturbances, head-
aches, fever
Pruritus without visible skin manifesta-
tions
Erythema, urticaria
Nitritoid crises
Pains in the bones or joints, fever
22
7
5
2
2
14
5
2
1
5
2
2
2
1
3
1
Total 38 22 12 4
TABLE 4
The value of liver in the prevention of manifestations of intolerance to heavy metals
(analysis c table )
SIGNS OF INTOLERANCE IMPROVED
Gastro-intestinal disturbances, weakness,
headache
Pruritus without visible skin manifesta-
tions
Erythema with or without scaling,
urticaria
Nephritis, or albuminuria
Pains in the joints
5
2
5
2
1
2
1
1
1
1
1
1
2
2
2
1
Total number 15 6 4 5
TABLE 5
The value of liver extract in the prevention of manifestations of intolerance to
arsenicals or heavy metals (with especial consideration of the dosage)
TOTAl. NVM-
BEE OF CASES
INTOLERANT
TO ABSENI-
CALS ORREATY
METALS
CASES INTOL-
EBANT TO
ARSENICALS
CASES INTOL-
ERANT TO
HEAVT
METALS
SAME DOSE
READMINIS-
TEBED
SMALLER
DOSE BEAD-
MINISTERED
Total
Improved
Unimproved
Some improvement..
53
28 (53%)
16 (30%)
9 (17%)
38
22 (58%)
12 (31%)
4 (11%)
15
6 (40%)
4 (27%)
5 (33%)
34
16 (48%)
12 (35%)
6 (17%)
19
12 (63%)
4 (21%)
3 (16%)
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tolerated mapharsen well without any aftereffects; more than twenty injections
were given. This case illustrates the increase of the prophylactic value of liver
extract when a preparatory course of injections is given in addition to the weekly
injections.
(b) Pruritus without visible skin manifestations
Nine patients were observed (seven treated with arsenicals and
two with bismuth preparations). All these patients developed
a mild or severe form of pruritus usually appearing one—two days
after the injection of the offending agent. The pruritus was
accompanied in some cases by other symptoms of intolerance
such as headaches, weakness or nausea. The results obtained in
this group were very encouraging in the cases treated with arseni-
cals (five out of seven showed improvement). These results were
not as good as those obtained in our previous investigation, in
which all cases of pruritus showed a definite improvement. In
the cases treated with bismuth, improvement was noticed in one
case out of two. The following is a case history in which the
tolerance to mapharsen and bismuth was not increased by the
injections of liver extract.
H. C.—29, secondary syphilis—developed an intense pruritus following the
seventh injection of mapharsen (40 mgm.). The patient then began to receive
smaller dosages of mapharsen, preceded by liver. While the dosage of mapharsen
was small the pruritus was absent, but when the dosage reached 30 mgm. an in-
tense pruritus reappeared, and mapharsen had to be discontinued. Bismuth was
ordered instead, also preceded by liver extract injections. The pruritus, how-
ever, persisted and bismuth was discontinued. The patient was hospitalized and
liver extract injections were given every second day intravenously. The pruritus
improved, but as soon as bismuth injections were renewed (preceded by liver ex-
tract each time) the pruritis reappeared. It was much milder however, when the
patient was put on a fat-free diet and cholagogic pills prescribed. The icterus
index was 11.5 when the pruritus was at its height. This case illustrates the pos-
sible connection between intolerance to arsenicals or bismuth and dysfunction of
the liver.
(c) Erythema with or without scaling and urticaria
This group includes ten cases (five treated with arsenicals and
five treated with bismuch preparations). These patients de-
veloped shortly after or within one—two days after the injection
one of the following reactions: generalized or localized urticaria,
localized erythema with or without scaling. These eruptions
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were very mild in character. And, notwithstanding this, their
response to the liver therapy was not very encouraging. Among
these ten cases there were only three in which the prophylactic
injections of liver extract produced a definite improvement. In
four cases there were no changes in the patients' hypersensitivity
to arsenicals or bismuth.
D. M.—secondary syphilis—recovered from a generalized exfoliative derma-
titis within four weeks with the help of liver extract injections. She then re-
ceived bismuth salicylate injections preceded by liver. A localized erythema-
tous-scaly eruption appeared immediately. Bismuth was discontinued and a
preparatory course of liver injections (12) was given. Bismuth was renewed
(time factor nine weeks), preceded each time by a liver extract injection. In
addition a second liver injection was given each week. The patient then toler-
ated the injections of bismuth well. There was no pruritus nor eruption. As
soon as we discontinued the prophylactic liver injections the pruritus and erythe-
matous-scaly eruption reappeared; and the pruritus and eruption again decreased
gradually and vanished entirely when the prophylactic liver injections were re-
newed. This case demonstrates the prophylactic value of liver in the pre-
vention of intolerance to bismuth, especially when a preparatory course of liver
is given and the prophylactic liver injections are given more than once a week.
(d) Nitritoid crises
Two typical cases were observed, and in both patients the
prophylactic injections of liver extract did not prevent the recur-
rence of the crises. One of these patients who was also sensitive
to other arsenicals (gastro-intestinal disturbances) developed a
typical nitritoid reaction after an injection of 3.0 of tryparsamide.
One week later the patient developed a milder reaction after
0.75 of tryparsamide was given (flushing of face, nausea, vomit-
ing, weakness). One week later when he received the same dose
of tryparsamide preceded by liver extract (1 cc.), the same reac-
tion developed. It recurred one week later when a similar dose
of tryparsamide (0.4) was given preceded by 2 cc. of liver extract.
Tryparsamide was then discontinued. The unsuccessful attempt
to prevent a nitritoid reaction due to tryparsamide by injections
of liver extract was also mentioned in our previous investiga-
tion (3).
(e) Pains in the bones and joints
Three patients were observed, two following injections of an
arsenical, and one following an injection of iodobismitol. One
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patient observed by Dr. Phyllis Kerr Complained of aching in
the joints and headaches following the injection of mapharsen.
Therefore two injections of liver extract were given and a course
of mapharsen injections was instituted (each time preceded by a
liver extract injection). The patient tolerated the injections
of mapharsen well, without any complications.
TABLE 6
Relationship of methods of administration of liver to the results obtained in the
prevention of manifestations of intolerance to arsenicals or heavy metals
(analysis of tables 1 and 2)
LIVER PRECEDED
EACH TIME
PREPARATORY
COURSE OF LIVER
INJECTIONS
GIVEN
ADDITIONAL
WEEKLY INJEC-
TIONS OF LIVER
GIVEN
PREPARATORY
COURSE AND
ADDITIONAL IN-
SECTIONS GIVEN
Improved
Unimproved
Some improvement..
Total number. . . .
7 (44%)
5 (31%)
4 (25%)
16
13 (52%)
9 (36%)
3 (12%)
25
3 (60%)
1 (20%)
1 (20%)
5
5 (71%)
1 (14%)
1 (14%)
7
TABLE 7
Relationship between the results of preventive liver injections and the "time factors."
Analysis of tables 1 and 2 (time elapsing between the moment of appearance of
signs of intolerance and the moment of readministration of the arsenical or heavy
metal with the help of liver)
TIME FACTOR TOTALNUMBER IMPROVED UNIMPROVED
SOME
IMPROVEMENT
1—2 weeks
3—10 weeks
More than 10 weeks...
22
17
13
8 (36%)
11(65%)
7 (54%)
7 (32%)
6 (35%)
4 (31%)
7 (32%)
2 (15%)
The second case is of particular interest and should be cited
in detail.
E. G.—59, tabes dorsalis—eomplained of intense aching of all his bones for
several hours following the injection of 0.05 of neoarsphenamine. A course of
liver extract (10 injections) was given and following that 0.05 of neoarsphenamine
was readministered. One hour later the patient developed chills, general pains
in all bones and had to be hospitalized. He felt quite sick and the temperature
rose to 103. The patient improved the next day and was discharged after two
days. This case illustrates the fact that some reactions are not only not pre-
vented by liver extract injections, but perhaps even become more pronounced.
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(f) Nephritis, albuminuria
Two patients were observed. One patient developed a marked
albuminuria following injections of bismuth. The albuminuria
disappeared a few weeks after bismuth was discontinued. Fif-
teen weeks later, after a preparatory course of fifteen liver injec-
tions (1—3 cc.) the patient received ten bismuth salicylate
injections (—1 cc.) each time preceded by a liver injection. No
albuminuria developed. We marked the good results obtained
in this case as "some improvement" because of the possibility
that we used a smaller dose of bismuth than the one which had
been used by the patient's private physician.
The second patient was studied and treated by Dr. I. Astrachan.
T. H.—65, suffering from auricular fibrillation and edema. Urine examination
showed the presence of albumin and one-two erythrocytes. Esidrone8 (1 cc.)
was administered as a diuretic. After the second injection the urine showed
changes in the form of hyalin casts and numerous red blood cells. Esidrone was
temporarily discontinued and a preparatory course of liver extract injections
(5 injections) was given. Following that, esidrone, in ascending doses (—1 cc.)
was renewed preceded each time by a liver injection; a second liver injection was
given, in addition, every week. Twelve esidrone injections were administered
with the help of liver. The urine was examined frequently and showed only
occasional red blood cells, regardless of the esidrone injections. And only once
did the number of red blood cells increase temporarily to 30—60. This temporary
aggravation could be explained by the fact that at this period of treatment the
injections of liver and esidrone were given only once a month each, and the
prophylactic help of preparatory and additional liver injections was eliminated.
THE THERAPEUTIC VALuE OF LIVER EXTRACT IN THE TREATMENT
OF AFTER AFFECTS OF EXISTING INTOLERANCE TO AR-
SENICALS, HEAVY METALS OR RADIATION
(SEE TABLES 8 AND 9)
In our previous investigation we gained the impression that
liver extract is a useful therapeutic agent in some cases suffering
from manifestations due to intolerance to arsenicals. We also
stated that in many cases liver extract injections were followed
by the improvement of the patients' general condition. In the
present investigation we studied the therapeutic value of liver
'Esidrone "Ciba"—Mercurial Diuretic (each cc. contains 0.043 gram
mercury).
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TABLE 8
in twenty-three patients. Thirteen presented signs of intolerance
following arsenotherapy, five following radiation, four following
bismuth therapy and one following gold therapy. The duration
Therapeutic effect of liver in the treatment of aftereffects of ecisting intolerance
to various drugs
NAME DRUG SIGNS OF INTOLERANCE
DURATION
OF AFrER-
EFFECTS
BEFORE
LITER
THERAPY
NUM-
BEE OF
LIVER
INJEC-
TIONS
DURATION
OF TREAT-
MENT
WITH
LIVER
EESUZJrS
S. S.
G. N.
N. S.
A. V.
D. M.
B. J.
L. J.
S.D.
M. J.
H. F.
B. M.
M. E.
H. C.
P.C.
C. C.
G. F.
Mapharsen
Mapharsen
Bismuth saUcy!.
Bismuth salicyl.
Neoarsphenamine
Bismarsen
Radiation
Gold
Neoarsphenamine
Neoarsphenamine
Neoarsphenamine
Neosrsphenamine
Mapharsen
Mapharsen
Bismuth salicyl.
Mapharsen
Generalized papulo-
vesicular dermatitis
General weakness, loss
of appetite
Pruritus
Weakness, anemia
Generalized papulo-
vesicular dermatitis
Weakness, gastritis,
icterus index 15.0
Weakness, leukopenia
Erythema, scaly erup-
tion, ulceration in
the mouth
Erythematous scaly
eruption
Weakness, malaise,
headaches
Exfoliative dermatitis
Papulovesicular der-
mat.
Pruritus, urticaria
Pruritus
Erythematous erup-
tion, pruritus
Pruritus
Pruritus
Erythema, pruritus
Generalized papulo-
vesicular dermatitis
Nausea, vomiting
Nausea, vomiting
Nausea weakness, loas
of appetite
Nausea, vomiting
3 wks.
2 wks.
4—S wks.
4 wks.
6 wks.
4 wks,
6 wks.
2 mos.
12 mos.
3 wks.
4 mos.
2 mos.
2 mos.
2 wks.
3 mos.
15 wks.
2 wks.
5 wks.
1 wk.
1 wk.
2 wks.
2 wks.
2 wks.
15
8
10
15
20
15
16
6
28
S
20
12
10
6
12
12
12
6
9
6
3
5
6
7 wks.
4 wks.
10 wks
8 wks.
4 wks.
5 wks,
8 wke.
6 wks.
4 mos.
5-6 wks.
6 wks.
4 wks.
4 wks.
3 wks.
8 wks.
6 wks.
6 wks.
5 wks.
3 wks.
2 wks.
1 wk.
2 wks.
1 wk.
Improved
Improved
Cured
Improved
Improved
Improved
Slight im-
prove-
ment
Improved
Improved
Slight im-
prove-
ment
Cured
Improved
Unim-
proved
Improved
Improved
Slight im-
prove-
ment
Improved
Improved
Slight im-
prove-
ment
Improved
Improved
Improved
Improved
M. D. Maphsrsen
K. C. Bismuth salicyl.
S. Mapharsen
X Radium implantation
X Radium implantation
Z Radium implantation
Y Deep radiation
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of the effects of drug intolerance before liver therapy was insti-
tuted varied from one week to twelve months. The liver extract
injections were given in courses of ten to fifteen injections, usually
administered two to three times a week. In some cases the injec-
tions were given intramuscularly (-—3 cc.). With very few excep-
tions, the general physical condition of the patients improved.
They gained in appetite and strength, and the signs of intolerance
TABLE 9
Therapeutic effect of liver in the treatment of aftereffects of exz8tzng intolerance to
arsenicals, heavy metals or radiation (analysis of table 8)
IMPROVED
OR CURED
BLIGHT
IMPROVE-
MENT
UBIM-
PROVED
AVERAGE
NUMBER
OF LIVER
INJECTIONS
AVERAGE
DURATION
OF AFTER-
EFFECTS
BEFORE
LIVER
TRERAPT
AVERAGE
DURATION
OF TREAT-
MENT
WITH
LiVER
Exfoliative derma-
titis or generalized
papulovesicular
dermatitis
Gastro-intestinal dis-
turbances, dyscra-
sias, weakness
Pruritus without
visible skin man-
ifestations
Erythematous scaly
eruption, urticaria.
4
7
3
4
1
2
1
1
15
9
10
12
weeks
7
3
6
16
weeks
5
4
6
7
Total 18 4 1
gradually disappeared. The cases were divided according to vari-
ous aftereffects of of intolerance into four groups (see Table 9).
Group 1 comprised five cases presenting signs and symptoms
of exfoliative dermatitis, or generalized extensive papulo-vesicular
dermatitis, with or without crusting and fissuring. Three pa-
tients developed the abovementioned reaction following neoars-
phenamine injections. The other two patients developed the
reaction following treatment with mapharsen. The patients re-
ceived an average of fifteen liver extract injections within five
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weeks. One patient showed only a slight improvement after nine
injections of liver extract were given. The other four showed a
definite improvement, and we felt justified in attributing this
recovery mainly to the influence of liver extract therapy. (Cal-
cium gluconate orally and topical applications were also pre-
scribed in these cases.)
One case history is interesting enough to be cited in more detail.
B. M.—57, developed a generalized exfoliative dermatitis following intravenous
injections (probably neoarsphenamine). The dermatitis disappeared com-
pletely after several months and reappeared following eight or nine injections of
bismuth salicylate. The duration of the present dermatitis was four months.
The patient was put on liver therapy (injections of 1 to 4 cc. given three times a
week) and calcium gluconate by mouth. After four injections the patient felt
so much better that "he got more satisfaction in one week than in the past five
months." The dermatitis cleared up in six weeks. The anemia also improved.
Group 2 comprised nine cases. The aftereffects appeared in
five cases after radiotherapy, in three cases after arsenotherapy
and in one case after bismuth. Each patient presented some of
the following symptoms or signs: nausea, vomiting, general weak-
ness, loss of appetite, headaches, some form of dyscrasia. One
patient also had an icterus index of 15. Seven patients im-
proved, the other two showed only a slight improvement follow-
ing four weeks (average) of liver therapy.
Group 3 included four cases of very severe pruritus of two to
fifteen weeks' duration. In one case the aftereffects developed
after the use of bismuth, in the other three following injections of
mapharsen. After an average of six weeks during which the pa-
tients received ten injections (average) of liver extract, three of
them improved. One of these patients, N. S., was treated in 1936
for a long standing pruritus (two years duration) following injec-
tions of bismarsen; the patient showed a slight improvement after
liver therapy.
it is undoubtedly possible that the improvement of the cases
in the last two groups occurred spontaneously and were only coin-
cidental with liver extract administration. However, the fact
that these patients felt so much better after two or three injec-
tions speaks in favor of the beneficial results of liver therapy.
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Group 4 comprised four cases of erytbematous, scaly eruption,
and one of urticaria. These conditions were present for twelve
weeks (average) before liver therapy was instituted. Following
seven weeks of treatment with liver extract, four patients im-
proved and one remained unimproved. The following cases
merit detailed citation.
S. D.—37, was referred to the skin clinic from the arthritis clinic of the Post-
Graduate Hospital (service of Dr. Hartung). The patient presented an erythe-
matous scaly eruption covering the upper part of back and chest, and ulcerated
areas on the buccal mucosa. The eruption appeared following gold therapy and
persisted for two months despite all external medications. It improved within
six weeks after six injections of liver extract were given.
In the second case an erythematous, scaly eruption on both
legs due to neoarsphenamine and of one year's duration, disap-
peared ahnost completely after twenty-eight injections of liver
were given. The patient also showed an improvement in his
icterus index following liver therapy.
THE THERAPEUTIC EFFECT OF LIVER IN THE RELIEF OF
RADIATION SICKNESS (SEE TABLE 8)
Due to the fact that patients with radiation sickness present a
low cholesterin in the blood and a diminished number of red blood
cells, and because liver extract injections seem to increase the
cholesterin content of the blood and the number of red blood cells,
Dietel (8), in 1933, decided to treat patients with radiation sick-
ness with liver extract injections, and he reported very satis-
factory results.
Seventy-six per cent of the cases treated by Young (33) also
showed a definite improvement. Favorable results were obtained
by Webster (28) and others (14). Results obtained by Meier
(16), are in his opinion, inconclusive as to the value of liver ex-
tract. Wood (31) and Knox (12) explain the good results
obtained with liver therapy by the fact that liver extract injec-
tions enhance the regeneration of the blood elements, and supply
the radiation-sick patients, who cannot take any food, with the
badly needed vitamins. Pack (18) recommends the use of liver
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extract in the prevention of radiation sickness. Murphy (35)
recommends injections of liver extract in order to keep patients
fairly comfortable during roentgen therapy.
We observed five cases. Two received deep filtered radiation;
the other three were treated with radium implantations. Four
patients showed a definite improvement following injections of
liver extract. One patient 54 years old, with a large epithelioma
on his nose was treated with radium implantation. Two weeks
later he developed an intense nausea and vomiting. The con-
dition improved after two injections of liver extract and cleared
up entirely in two weeks, after six injections had been given. The
same patient, five years later, developed a recurrence of the pre-
vious condition. He again developed aftereffects following ra-
dium implantation. He recovered completely after three injec-
tions of liver.
Another patient, female, 50 years old, was treated with radium
implantation for a large, deep seated, infiltrated epithelioma of
the cheek. She developed severe nausea, vomiting, weakness and
loss of appetite. After five injections of liver extract given daily
she recovered completely.
A third patient presented a large carcinoma of the neck and
mouth, and was treated with deep, heavily filtered x-rays to the
affected areas. Within twenty-four hours, he developed nausea
and vomiting which lasted for two weeks. Liver extract was
administered daily. Within forty-eight hours the patient im-
proved and he was completely cured in one week.
The fifth case, which did not respond very favorably to liver
therapy, was a patient 69 years old who was treated with filtered
x-rays, for leukemia cutis. He received twelve x-ray treatments
and felt very weak, nauseated, had no appetite and presented
a moderate grade of leukopenia. Liver extract injections, 1—4 cc.,
were ordered and six more x-ray exposures were administered.
While the patient received these treatments accompanied by liver
extract therapy, he began to feel a little stronger. The leuko-
penia, however, not only did not improve but became even more
pronounced.
428 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
TABLE 10
The use of liver as a supportive measure in: (a) cases with a history of previous
intolerance to drugs and (b) cases presenting difficult therapeutic problems
NAME REASONS FOR USING LIVER
LIVER PEE-
CEDED THE
INJECTION OF
PREPARATORY
COURSE OF
LIVER GIVEN
RESULTS
T. 3. History of anemia gravis in Neosrsphena- Tolerates neoarsphen-
1926, very anemic and nerv- mine amine well
ous at present, age 50
M. P. History of intolerance to maph- Bismuth sal- Tolerates bismuth well
arsen (gastro-intestinal reac- icylate
tion)
S. S. Intolerance to mapharsen Bismuth sal- Tolerates bismuth well
(papulovesiculer dermatitis) icylate
K. H. History of intoleranceto maph- 10 inj. Anemia improved
arson in 1936 (erythematous
scaly eruption), anemia, age
55
C. G. Marked weakness and anemia, lodobiaceitol 15 inj. Tolerated iodobisxni•
age 49 tol well
35. A. History of intolerance to old 12 inj. Improved
arsphenamine (headaches)
weakness, anemia
L. K. History of intolerance to neo- 10 mi. Anemia improved
arsphenamine (pruritus),
anemia
K. A. History of intolerance to bis- Bismuth sal- Tolerated bismuth well
marsen (erythematous amp- icylate
tion) weakness
C. F. Marked anemia, general weak- Fuadin Tolerated fuadin well;
ness. Extensive case of gran- felt good
uloma inguinale
M. F. Extensive case of granuloma Fuadin, tartar Tolerated fuadin and
inguinale, marked anemia emetic tartar emetic well
Mc. 3. Extensive case of lympho- Frei antigen No preparatory Felt stronger under
granuloma inguinale, anemia course of liver; treatment
received 15 in-
jections of
liver
B. T. Extensive case of lymphogranu.. Frel antigen No preparatory Felt stronger under
loma inguinale, anemia course of liver treatment
given; receiv-
ed 15 injections
of liver
L. 3. P. Anemia, weakness, age 71 Bismuth sal- 10 inj. Tolerates bismuth well
icylate
35. L. General weakness, anemia Bismuth sal- Tolerates bismuth well
icylate
V. K. History of sensitivity to old Mapharsen Tolerates mapharsen
arsphenamine (pruritus) well
S. B. General weakness, age 53 Bismuth sal- Alter a few injections
icylate patient complained
of marked weakness
H. H. Sensitive to bismuth (nausea Mapharsen 24 inj. Tolerates mapharsen
vomiting); tolerates it only well
with liver
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TABLE 10—Concluded
NAME REASONS FOE USING LIVER
LIVER PEE-
CEDED THE
INJECTION OF
PREPARATORY
COURSE OF
LIVER GIVEN
RESULTS
W. J. Anemia gravis, age one month Mapharsen,
bismuth
salicylate
Stood injections of bis-
muth and maphar-
Sen well, gained
weight
B. J. Marked anemia Silver-salyar-
San
Tolerates silver-salvar-
Ban well, anemia
improved
C. M. Pernicious anemia Bismuth sat-
icylate
Tolerates bismuth
well, anemia im-
proved
L. A. Anemia, leukopenia, weakness Mapharsen Tolerates mapharsen
well, anemia ira-
proved
S. P. Sensitive to bismuth (stomati-
tis, albuminuria, loss in
weight) age 61
Mapharsen Tolerated mapharsen
well,c.b.o. improved,
gained in weight
W. E. History of intolerance to maph-
arsen (pruritus) anemia
Bismuth sal-
icylate
Tolerated bismuth
well, anemia im-
proved
H. G. Weakness following injection of
iodobismitol; anemia, head-
aches, weakness
10 mi. Improved
D. M. History of sensitivity to his-
marsen, in the past (pur-
pura) anemia
Bismuth sal-
icylate
Tolerated bismuth well
USE OF LIVER AS SUPPORTIVE MEASURE
Liver was used as a supportive measure in (a) cases with a his-
tory of previous intolerance to drugs, and (b) cases with low resist-
ance presenting difficult therapeutic problems. (See Tables 10
and 11.)
Among the patients studied in this investigation we included
twenty-five in whom intolerance to the drug in question could not
be established at present. Patients with a past history of intol-
erance to arsenicals or heavy metals (dermatitis, pruritus, gas-
trointestinal disturbances), cases of elderly people with frail
constitutions, cases of younger patients with signs and symptoms
of a moderate or marked dyscrasia of the hemotopoietic system,
cases of general weakness and low resistance, cases of very exten-
sive forms of lymphogranuloma inguinale and granuloma in-
guinale complicated by marked anemias—all these presented some
form of treatment problem. We considered these as cases which
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were liable to develop some form of intolerance which might be
followed by important complications. To forestall these, we
decided to administer the drug in question (arsenical, heavy
metal, etc.) preceded each time by a liver extract injection. In
some instances a preparatory course of liver extract was also
TABLE 11
The use of liver as a supportive measure in: (a) cases with a history of previous
intolerance to drugs, and (b) cases presenting difficult therapeutic problems
CASES
CAIES CASES WHICH
WHICH WHICH TOLERATED
NUMBER TOLERATED TOLERATED TUADIN OR
OF REASONS FOR USINC LIVER ABSENICALS BISMUTH TARTAR 1%ESUIJIS OF TREATMENT
CASES WITH THE
HELP OF
LIVER
WITH THE
HELP OF
LIVER
EMETIC
WITH TUE
HELP OF
LIVER
9 Cases with a history
of intolerance to
some arsenical in
the past
1 8 Patients tolerated
the injected drug
well
3 Cases with a history
of intolerance to
heavy metals in
the past
2 1 Patients tolerated
the injected drug
well
9 Moderate or marked
anemia, old age,
general weakness
4 6 With exception of
one case, all pa-
tients felt good
during treatment;
most of the anemia
cases improved
4 Very extensive cases
of granuloma
inguinal or
lymphogranuloma
inguinale compli-
cated by marked
anemias
2 Felt good during
treatment; toler-
ated the ijijected
drug well
given. The results in all these cases were very good. The pa-
tients not only tolerated the injections of arsenicals or heavy
metals well, but gradually gained in weight and felt very well
during treatment.
Most patients who presented some form of anemia improved.
The hemotologic findings improved while the patients were under
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treatment with the arsenicals (or heavy metal) and liver injec-
tions. Only one patient complained of an increased weakness
after she had received several injections of bismuth and liver.
Both drugs were discontinued.
Several of the cases are interesting enough to be cited.
S. P.—age 61, latent syphilis, came to the office presenting a very severe form
of bismuth stomatitis, bismuth line and bluish discoloration of almost the entire
buccal mucosa. Signs of nephritis, loss in weight and marked weakness were
found at examination. After four weeks preparation with liver extract, maphar-
sen in gradually ascending doses (5—30 mgm.) was administered. The patient
received ten mapharsen injections (accompanied by liver injections) without any
aftereffects. He gained ten pounds in weight, felt stronger and his blood count
showed a definite improvement.
W. J.—one month old, was admitted to the Metropolitan Hospital with the
diagnosis of congenital syphilis, malnutrition and signs of grave anemia (hemo-
globin 50 per cent, red blood count 2,600,000, etc.). Six transfusions were given,
which improved the patient's condition, but not sufficiently. A preparatory
course of liver extract injections (—2 cc.) given every second day was ordered.
After several weeks, two injections of bismuth salicylate in oil (—cc.) were
given. These were followed by a course of mapharsen injections (intramuscu-
larly) for ten weeks. Each injection of bismuth and mapharsen was preceded
each time by an injection of liver extract (2 cc.). The patient gradually gained
in weight. She tolerated the injections well.
THE INFLUENCE OF LIVER THERAPY ON THE BLOOD COUNT
(SEE TABLES 12 AND 13)
The beneficial effect of liver extract injections on the hemoto-
poietic system was discussed in a previous investigation (3). It
is also stressed by Sharp (22, 23). Liver extract injections pre-
vent and improve various anemias caused by heavy metal or
arsenotherapy, according to Galliot (9, 10) and DeLuna (5, 6).
We studied the relationship between the intolerance to medica-
tion and the hemotologic findings in sixty-eight cases (see
Table 12). The large majority of these patients presented defi-
nite regressive changes in the blood count following arsenic or
heavy metal or radiation therapy. Many presented a moderate
or a marked anemia, with or without changes in the percentage
of polynuclears (decrease) and lymphocytes (increase). Some
patients (16 per cent) also presented a luekopenia. All these
patients were treated with liver extract injections (see Table 13)
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and in twenty-five eases blood counts were performed before liver
therapy was instituted, and repeated immediately after or a short
time after the liver therapy was completed.
The results obtained prove to our satisfaction that in the
majority of cases, following or as a result of liver therapy, there
is a marked increase in the number of the red blood cells, increase
in the hemoglobin, increase in the percentage of polynuclears,
and a relative decrease in the percentage of lymphocytes. The
number of eases in which the white blood cells decreased was
somewhat smaller than the number of cases in which the white
blood cells increased. However, the increase of white blood cells
in each case was almost five times larger than the decrease. All
TABLE 12
Relationship between the intolerance to arsenical.s or heavy metals and the changes in
the blood count
Total number of cases which presented some form of intolerance 73
Total number of cases (out of 73) in which blood studies were
performed 68
Number of cases in which the blood count was found to be normal 20 (Or 29.5%)
Number of cases in which there were definite regressive changes
following arsenic or heavy metal or radiation therapy 48 (or 70.5%)
Number of cases in which there were signs of anemia 42 (or 62%)
Number of cases in which there was a decrease in the percentage
of polynuclears and an increase in the percentage of lympho-
cytes 28 (or 41%)
Number of cases in which there was a moderate or a marked
leukopenia 11 (or 16%)
in all, we may say that the majority of cases showed a definite
improvement in the blood count following liver therapy.
The beneficial effect of liver extract on the hemotopoietic sys-
tem is also illustrated by the following facts. Six of our patients
who presented some form of dyscrasia of the hemotopoietic system
following the antisyphilitic therapy, were treated with a remedy
(silverarsphenamine, bismuth salicylate, or marpharsen) accom-
panied by liver extract injections (see Table 10). All these pa-
tients presented a marked improvement in their blood counts
after an average of eight liver extract injections given together
with the above-mentioned drugs (arsenicals and heavy metals).
Arsenicals and heavy metals usually do not improve the blood
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count, but on the contrary, may produce some regressive changes
in the hemotopoeitic system. It stands to reason therefore, that
improvement in the above-mentioned six cases might well be
attributed solely to the injections of liver extract. One of these
cases is of sufficient interest to be cited here.
W. E.—latent syphilis—was described in the previous investigation as a
patient who, in 1937, tolerated the injections of mapharsen (no pruritus) only with
the help of liver extract injections. In 1939 he received bismuth injections with-
out liver and following that his blood count showed some definite regressive
TABLE 13
Changes in the blood counts following liver therapy
Number of cases in which there were definite regressive changes fol-
lowing the use of arsenicals or heavy metals or radiation 52
Number of cases in which studies of the blood counts following
liver therapy were performed 25
Average number of liver injections 12.8
Average increase in the number of red blood cells (14 cases) 680,000
Average decrease in the number of red blood cells (5 cases) 330,000
Average increase in the number of white blood cells (5 cases). .. . 3,970
Average decrease in the number of white blood cells (6 cases)... . 840
Average increase in the hemoglobin (15 cases) 11.6%
Average decrease in the hemoglobin (2 cases) 2.5%
Average increase in the polynuclears (7 cases) 13.5%
Average decrease in the polynuclears (2 cases) 12.5%
Average increase in the lymphocytes (2 cases) 10.5%
Average decrease in the lymphocytes (8 cases) 14.1%
Average increase in the number of platelets 108,330
Average time elapsed between blood count taken before liver treat-
ment and blood count taken after liver treatment 11 weeks
changes. A few months later, because of his anemia (red blood cells, 3,000,000),
bismuth injections were administered accompanied by liver extract. After ten
injections of bismuth and liver extract the red blood cells increased from 3,000,000
to 3,850,000.
THE POSSIBLE RELATIONSHIP BETWEEN INTOLERANCE TO
ARSENICALS OR HEAVY METALS AND THE
DYSFUNCTION OF THE LIVER
Icterus indices were performed on fifty-six patients intolerant
to arsenicals or heavy metals or radiation. In seventeen cases
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or in 30 per cent the icterus index was 8—10, while in twenty-two
cases or in 39 per cent the icterus index was 10—15.
According to Mattice (15) an icterus index of 8—10 is somewhat
suspicious of a slight liver damage while 10—15 index reflects the
extent of liver damage.
Because of the relatively large percentage (30 and 39) of cases
with a moderate or a marked increase of the icterus indices, we
believe that this may point to some relationship between intoler-
ance to the drugs and dysfunction of the liver. This possibility
is also supported by the data on Table 14 which presents a com-
parative study of the icterus indices in cases intolerant to maphar-
sen and cases nonintolerant to the above-mentioned drug.
TABLE 14
Comparison between the icterus indices in cases hypersensitive to mapharsen and the
icterus indices in cases non-hypersensitive to map4arsen
Number of cases sensitive to mapharsen 26
Increased icterus index (8—10) in 6 cases 23%
Increased icterus index (10-45) in 9 cases 35%
Number of cases non-sensitive to mapharsen 26
Increased icterus index (8—10) in 5 cases 19%
Increased icterus index (10—15) in 5 cases 19%
Among our patients we had twenty-six who were hypersensitive
to mapharsen. We also selected from our previous records (2)
twenty-six patients who were treated with mapharsen and who
were not hypersensitive to this drug. The icterus indices of both
groups were compared (see Table 14). In the hypersensitive
group the percentage of cases with a marked increase of the
icterus indices (icterus index 10—15) was 35 per cent. The per-
centage of cases with a smaller increase (8—10) was 23 per cent.
On the other hand, the percentage of cases with a marked and
smaller increase of the icterus index in the non-hypersensitive
group was only 19 and 19 per cent. These series are of course too
small to be conclusive, but they do suggest, however, that there
are more cases with dysfunction of the liver (increased icterus
index) among the cases intolerant to arsenicals than among the
cases of the non-hypersensitive group.
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That a relationship exists between intolerance to drugs and
dysfunction of the liver is supported by the results in case H. C.
In this case an intense pruritus during bismuth therapy was not
influenced by liver injections but it was ameliorated, however,
when the patient was put on a fat-free diet and cholagogic pills
prescribed.
TABLE 15
Change8 in the icterus indices following liver extract injections
CHANGES IN
ICTEBUS INDEX ICTERUS INDEX THE ICTEBUS NUMBER OF METHOD OF
NAME BEFORE LIVER AVTER LIVER INDEX FOLLOW- LIVER IN3EC- T ON OF LIVERTHERAPY THERAPY 11(0 LIVER P101(5 GIVEN
H. I. 9.4 7.9 —1.5 10 Intram.
F. F. 10.7 13.6 +2.9 12 Intram.
M. A. 12.5 10.7 —1.8 12 Intrav.
A. V. 8.8 5.0 —3.8 15 Intrav.
G. S. 12.5 9.4 —3.1 12 Intrav.
H. M. 15 8.8 —6.2 10 Intram.
V. J. 12.5 12.5 0 10 Intrav.
S. J. 10.7 6.2 —4.5 10 Intram.
B. J. 15.0 5.5 —9.5 15 Intrav.
B. J. 12.5 8.8 —3.7 10 Intrav.
M. J. 8.3 6.8 —1.5 30 Intrav.
E. G. 8.3 7.5 —0.8 10 Intrav.
T. A. 12.5 8.3 —4.2 10 Intram.
K. B. 10.4 6.5 —3.9 10 Intrav.
G. F. 6.4 5.0 —1.4 12 Intrani.
K. S. 11.2 6.8 —4.4 7 Intram.
C. M. 9.0 5.8 —3.2 20 Intram.
M. P. 9.4 8.8 —0.6 10 Intram.
Z. J. 8.0 4.1 —3.9 12 Intram.
L. F. 10 10 0 8 Intrav.
M. 10.7 10.7 0 10 Intram.
CHANGES IN THE ICTERUS INDEX FOLLOWING LIVER EXTRACT
INJECTIONS (SEE TABLES 15 AND 16)
In order to determine the possible influence of liver extract
injections on the function of the liver, we performed icterus index
tests on all our patients before a preparatory course of liver
injections was instituted, and repeated it immediately or shortly
after the completion of the course. While these patients received
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the liver injections they did not receive any other medication
(orally or parenterally). Nor were they asked to adhere to any
special diets, such as are usually advised in cases suspected of
liver dysfunction. In other words, if, following liver extract
injections, the icterus index showed some changes, these changes.
could be attributed with a fair degree of certainty to the influence
of these injections.
Tables 15 and 16 illustrate these changes. Out of twenty-one
patients studied, one showed an increase of 2.9 in the icterus
index, following liver extract injections (we included this case
regardless of the fact that the serum was badly hemolyzed).
TABLE 16
Changes in the icterus index following liver extract injection,s (analysis of table 15)
Total number of cases in which icterus indices were taken 65
Number of cases in which icterus indices were taken before the beginning
and at the end of the course of liver injections 21
Number of cases in which the icterus indices did not change following liver
therapy 3
Number of cases in which the icterus indices increased following liver
therapy 1
Number of cases in which the icterus indices decreased following liver
therapy 17
The average decrease of the icterus indices following liver therapy 3.4
The average number of liver injections given in the improved cases 12.5
Three patients did not show any changes following liver therapy.
Seventeen out of twenty-one or 80 per cent of the patients pre-
sented a decrease in their icterus indices following liver extract
therapy. The average decrease was 3.4. The average number
of liver extract injections was 12.5. The insufficient number of
cases studied (21) does not give us the right to draw any definite
conclusions. In addition, the spontaneous fluctuating changes
of the icterus index have to be taken into consideration (15).
Despite all this, we feel that there is a strong possibility that liver
extract injections may cause the decrease of the icterus index of
slightly damaged livers and thus help the liver to return to its
normal functioning.
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UNTOWARD REACTIONS FOLLOWING LIVER EXTRACT INJECTIONS
Except for an occasional pain on the site of the injection, we
did not notice any ill effects following injections intramuscularly
of liver. In some patients treated by the intravenous method we
noticed a mild flushing of the face and shortness of the breath
which lasted for 10—15 seconds. After that the patient felt well.
In some cases we prevented, and in other cases only ameliorated
this reaction by giving the intravenous injection very slowly
(3—4 minutes).
DISCUSSION OP THE PROBABLE CAUSE OF THE USEFULNESS
OF LIVER EXTRACT IN CASES INTOLERANT TO
DRUGS AND RADIATION
The value of liver extract in cases intolerant to various kinds
of medications was investigated. On the whole the results seemed
satisfactory. It is difficult to interpret the exact relationship
between the injections of liver extract and the improvement in
the hypersensitivity to the drugs injected. Because the specific
sensitivity may change spontaneously (26), it is impossible to
say definitely whether the improvement in some of our cases was
result of the administration of liver extract, or only coincidental
with it.
However, analyzing the data in this investigation and taking
into consideration the detailed circumstances of the management
of each of the "improved" cases, we believe that liver extract
may serve as a prophylactic or a therapeutic agent in some cases
intolerant to arsenicals or heavy metals, and as a therapeutic
agent in cases intolerant to gold compounds or radiation. We
also gained the impression that liver extract may be a very useful
(supportive) measure in cases presenting some difficult thera-
peutic problems.
If we are right in our conception of liver extract as a useful
measure in the above-mentioned cases, what can be offered as an
explanation for its usefulness?
We agree with other investigators that the following two quali-
ties of liver extract are to be considered in this relation.
1) The regenerative influence of liver extract on the hemoto-
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poietic system (Wood (31), Knox (12), Sharp (23), Galliot (9)
and DeLuna (6)).
2) The beneficial effect of liver extract in improving the func-
tion of the liver (Spiethoff (24), Vaulthey (27), Brule (4), DeLuna
(5, 6), Pack (18) and Rebaudi (19)).
1) Table 12 shows that there is a definite relationship between
the intolerance to drugs and the changes in the hemotopoietic
system. Following treatment with arsenicals or heavy metals
or radiation, there were found definite regressive changes in the
blood counts in 70 per cent of the cases. On the other hand,
Table 13 shows that following liver extract injections, there was
a substantial improvement in the blood counts of our cases. We
may say then, that the ability of liver extract to help the regen-
eration of the hemotopoietic system may explain its ability to
improve or ameliorate the intolerance of our cases to the above-
mentioned drugs.
2) Many investigators (25, 17) believe that there is a close
relationship between liver dysfunction and the patient's intoler-
ance to arsenicals, heavy metals, or radiation (Hoff mann (3),
Spiethof (24), Vaulthey (27) and Brule (4)). The relationship
between the intolerance to arsenicals and dysfunction of the liver
in our cases is illustrated in table 14.
The main importance of the liver lies in its detoxifying ability
(Milbrat (17),, Sato (20), Wohigemuth (36), Wells (37) and
Sharp (22, 23)). And if the function of the liver is disturbed,
its detoxifying ability is also impaired, and as a result, intolerance
to some drugs may develop. Any remedy which will reestablish
the normal functioning of the liver will increase its detoxifying
ability and as a result the intolerance to drugs may decrease, and
In a recent personal communication E. Sharp discusses the defensive sub-
stances of the liver which would be found in the whole liver and probably also
in the liver extract currently used. He quotes Wohlgemuth's suggestion "that
glycuronic acid combines with various poisons and neutralizes them in the same
manner as antitoxin neutralizes a toxin. Glycine and glutamine are said to be
built up from urea and act as detoxicants of certain aromatic fatty acids." Sharp
thinks that "there may be substances in livr extract that have a bearing on the
metabolism of amino acids concerned as a protective mechanism by a process of
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the aftereffects of the same intolerance may be improved or
ameliorated.
The beneficial effect of liver extract injections on the reestab-
lishing of normal functioning of the liver in our cases is illustrated
in Tables 15 and 16. These show that following an average of
twelve liver injections, the icterus index in 80 per cent of the
cases decreased (average decrease 3.5). Thus the functioning
of the liver improved, the detoxifying ability became more pro-
nounced, and that could explain the diminution of intolerance
and the ill effects due to arsenicals, heavy metals or radiation.
CONCLUSIONS
1. Liver extract is a useful therapeutic agent in some patients
suffering from manifestations of intolerance due to arsenicals,
heavy metals or radiation.
2. Liver extract is a useful supportive measure in patients with
a history of previous intolerance to drugs and in patients with
low resistance presenting difficult therapeutic problems.
3. The results of our investigation of the prophylactic value
of liver extract in cases intolerant to arsenicals or heavy metals,
indicate that liver extract may be of some value in preventing
or ameliorating pruritus, gastrointestinal disturbances, nephritis,
pains in the bones or joints, and in some cases of erythema with
or without scaling. Liver extract was of no value in preventing
nitritoid crises.
4. The results of our investigation of the prophylactic effect of
liver extract indicate that there were more improved cases among
those intolerant to arsenicals (58 per cent) than among cases
intolerant to heavy metals (40 per cent); and that the best results
were obtained (improvement 71 per cent) in cases which received
the largest number of liver extract injections.
5. Liver extract injections were followed in many cases by
marked improvement in the blood counts and decrease in the
icterus indices.
6. The beneficial effect of liver extract injections on the blood
counts and its beneficial effect in reestablishing the normal func-
tioning of the liver may explain the value of liver extract as a
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therapeutic or prophylactic agent in drug intolerance or intoler-
ance to radiation.
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DISCUSSION
DR. E. WILLIAM ABRAMOWITZ, New York: Dr. Astrachan did not have the
time to go into detail. I would like to know what kind of liver abstract he used,
how many units were contained in each injection and how often this was ad-
ministered?
ADOLPH ROSPENBRRG, JR., M.D., Wa8hington, D. C.: I think that this paper is
of great significance and of practical value in treating patients who are intolerant
not only to arsenicals, but to other therapeutic agents, and who present other
allergic manifestations.
In view of this importance, I would like to offer the following criticism: it
would have been very advantageous to have applied some simple statistical con-
trol test. In the figures given, one cannot be certain whether the improvement is
a result of the therapeutic measures used or is pure chance. In any text on statis-
tics, examples are offered giving similar figures of improvement, but showing that
such improvement is more or less fortuitous. The authors would have greatly
enhanced the value of this contribution if they had elaborated on the figures pre-
sented here today, so as to clinch their theory that the treatment really does what
they apparently think it accomplishes.
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Dn. GIRSCH D. ASTRACHAN, New York: In about 86% of the cases the liver
extract made by Parke, Davis and Co. was used (crude preparation). It is dif-
ficult to give the exact number of units in each cc. The injection8 were ad-
ministered by several methods. In the first method the liver extract was admin-
istered once a week, each time preceding the injection of the offending drug.
Patients treated by the second method were also given a preparatory course of
liver extract injections, given one to three times a week. The third and fourth
groups were treated as shown on the tables (see text).
I do Rot imply that the results obtained in this investigation were due totally
to the injections of liver extract. It is difficult to interpret the exact relation-
ship between the injections of liver extract and the improvements in the hyper-
sensitivity to the drugs injected. It is quite possible that the improvemeiit in
these cases was only coincidental with the liver extract injections. However,
taking into consideration the detailed circumstances of the management of each
of the improved cases, we believe that liver extract injections may serve as a
prophylactic and therapeutic agent in some cases and only as a therapeutic agent
in others.
Many of these cases were followed for several years and in some instances the
amelioration or improvement of intolerance was definite and no recurrences of
intolerance were observed. In other cases the intolerance disappeared only for a
few months.
